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.•. Any one term of the first series represents a wave which travels the 
space between one particle and the next in time T. In the same way the corre- 
sponding term of the second series represents a wave which travels in the opposite 
direction with the same velocity. 

Now t>=velocity=J'/T=J'csin0/0; but 0—n/q and c==J— y. 

.-. v—l ^ — T — sin — . 
\ml n q 

141. Proposed by W. J. GEEENSTEEET, M. A., Editor of The Mathematical Gazette, Stroud. England. 

A simple pendulum hangs from a bicycle moving in a straight line. What deflection 
is produced by putting on the brake so as to exert on the machine a force equal to the nth 
of its weight? 

Solution by G. B. M. ZEEE, A. M., Fb. D., Professor of Chemistry and Physics in The Temple College. Phila- 
delphia, Fa. 

Let w=velocity of retardation, TP=weight. 

Then t>= ^%t=^-t. Let t=l. .-. v=g/n. 
nW n 

If 0=angle of deflection of the pendulum, and l=its length, then v s =g 2 . /n s 

=2^(1 -cosfl). 

„ 27m 2 -a „ ,f2ln i -g\ 

142. Proposed by GEOEGE E. DEAN, B. So., Professor of Mathematics. University of Missouri School of 
Mines and Metallurgy, Eolla, Mo, 

An infinite mass of liquid is bounded by the plane ex, on which are small 
corrugations given by y=$(x). The velocity of the liquid at an infinite distance 
from the plane is parallel to x and equal to V. Prove that the velocity potential 

is V x -f — J 21/ } \i • [Bassett's Hydrodynamics.] 

Solution by G. B. M. ZEEE, A.M., Ph.D., Professor of Chemistry and Physios, The Temple College, Philadel- 
phia, Pa. 

Let /= velocity potential. 

d*f a*f _ a*f( 1 \_ n 

inen ^ + dy* ~~dx* V l<p'{x)Y / 

.-. -p-=constant=t> when y=cn . .-. f—C=v \ dx=vq> x (x). 

When y—0, f=<p 1 (x)v; when t/=cc, <p(x)—x. 
.'. G=-vx. .•. f—vx+v<p A (x). 

By Fourier's series, <p, (x)= — ( <p(A)dA ( sin;3(x— A)d;3. 
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We must build up a value of <p,(aO satisfying the last expression. 
Take e-ft'sin/Sa; and e-^cos/Sa; and multiply the first by cos/M, the second by 
sin/SA. Subtract these and we get e-tosm§(x— X). 



1 s«OD s»QO 

.-. (p^x) = — ) I er-»v<p(X)smP(x— X)d0dL 
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aa! sin»m&r=- 



a*+i 



^f^ sin ^-^ = _j_L_ . 

143. Proposed by W. J. GEEENSTREET, M. A., Editor of The Mathematical Gazette, Stroud, England. 

Beads are fastened at equal intervals on a string placed over a smooth fixed pulley. 
If the original position of the string is one of symmetry, find the velocity at any moment, 
the pressure on the pulley, and the velocity with which the string leaves the pulley. 

Solution by 6. B. M. ZERB, A. M., Ph. D., Professor of Chemistry and Physios, The Temple College, Phila- 
delphia, Pa. 

In this solution the weights of the pulley and string are neglected. 
Let 22=length of string, 2w+l=number of beads each mass m. 

Aoeeleration=/=— ^ — y . v , , r ^-^■=- 7i — — — g, where x can have 

w(2w+l) 2n+l " 

any value from 1 to (n— 1). Z/«=distance between two beads. 

now w-w-i^agt, 

. _ | 2?(2»+1) \ 2gl (2x-l) 

" * 1 ~SgK2x-l) ' v —J ( i—yl M (2w+1) - 

Let t be any time between the passing of the (a;+l)th and (aj-(-2)th par- 
ticle over the pulley, then the velocity, v lt at this time, is 

*=* mjte=I) | 2gl(2s + l) rsgi 
'•-^W n(an-l) "W n(2n+l)'-<Jn(2n + l) [ 1 +l/ 3 + ^5 + l/7+.... 

+ 1 /(2«-l)+ 1 /(2a!+l)<]. 



